Abstract
Introduction and methods
The NMR investigations of the in vivo molecular dynamics in dependence of the time·revolution of the plant growth are significant for the actual problems of biophysics [1, 2] . For our particular applications, we let grow the oat (Avena sativa L. cv. Garry) grains directly in the 5 mm NMR :standard tubes. In this case (Fig. 1) , the investigated grain (2) is sup- plied by a water-guide (1), consisting of band of paper, submerged in a reservoir of water. The T 1 relaxation times were measured by the usual inversion-recovery pulse sequence with the composite 180" Levitt's pulse on a home-made apparatus, working at 25 MHz. The crossed-coil probe is situated in the 2.4 cm gap of a permanent magnet.
Results
The grains, placed inside of the recelV!ng coil and supplied by water, start the germination process. After about 3 days, one can observe the growth of the seedling. This is accompanied by the significant incre-.ase of the T 1 relaxa ti on ti me of the wa ter protons in the grain, as pre· sented in Fig. 2A . ·We also studied the Tl relaxation in the grains, in which the germinating capacity was abolished by a pretreatment in boiling water before the beginning of the experiment. In the latter case, the Tl relaxation remained mostly independent of time (see Fig. 2B ).
Discussion
The results can be interpreted in terms of the time-dependent statisiical mechanics of the living state. The fast molecular dynamics, as measured by the Tl relaxation time, is responsible for the internai energy and the dynamic entropy, S-const. Tl, as shown in [1] and [2] . Consequently, our results show that in the grain, which is metabolic and thermodynamic reservoir, the living state is more intropic than the killed one. In this case, the reasons for it are quite simple: The living state needs the higher thermodynamic functions in the grain to assume the adequate morphogenesis and cell nutrition in the growing tissues. In the highly dynamic state, the molecular components can more easily find their final configuration and the nutrients can more easily diffuse toward their ·destina ti on.
